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(71) We, CIBA-GEIGY AG, a body corporate organised according to the 
laws of Switzerland, of Basle, Switzerland, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be per- 
formed, to be particularly described in and by the following statement: — 

The present invention relates to polymeric quaternary ammonium salts in which 
the cationic units correspond to the formula ' 



(0 



r?< feu • 

|_i©_ A| — A®— CH 2 -A — CH 2 
L R 2 R * 



in which Rj, R 2 ,. R s and R 4 are identical or different from one another and denote 
optionally substituted alkyl, cydoalkyl or alkenyl with at most 20 carbon atoms, aryl 
or aralkyi, or R a and R 2 and/or R 3 . and R 4 , together with the nitrogen atom to which 
they are bonded, form an optionally substituted heterocyclic ring with 3 to 6 ring 
members, A! is — (CHz)™ — , in which m is a number from 1 to 20, which is optionally 
interrupted by at least one — S — , 

O 

or — CH = CH— grouping or substituted by at least one halogen atom, hydroxyl, 
nitrile, alkyl, hydroxyalkyl, alkoxy, carboxyl or carbalkoxy radical or at least one 
optionally substituted aryl or aralkyi radical; a deoxypolyoxyalkylene radical of formula 
— (alk— 0) x — alk, "alk" representing an^alkylene group and x being at least 1, or a 
radical of the formulae 



-CH 2 



-CH f 



CH 2 
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IVZ^tl^ te ™d at least one of the substituents bonded to each 

nitrogen atom, is a radical of the formula 



- 03 



10 



The radicals R x , R 2 , R 3 and R 4 in the cationic units of the polymeric quaternary 
ammomum salts of the formula (1) can be straight-chain or branched alkyl radicals 
with 1 to 20 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
decyl or SosyF 7 3 tert " 0cty1 ' decyI > ^odecyl, tetradec^l, hexadecyl, ocu- ■ 15 

Alkyl radicals with 1 to 10, and especially with 1 to 4, carbon atoms are preferred; 
methyl and ethyl are particularly suitable. 

ii„ii" bS i , i!i ted if 11 ? rl ^f 1 ?, are > for e^Pfe' hydroxyalkyl, cyanoalkyl, alkoxyalkyl, 
alkylthjoalkyl, allylcarbony alkyl, alkylsulphonylalkyl, arylcarbonylalkyl and aiylsul- 20 
phonylalkyl, in which aryl is a mononuclear, binuclear or trinuclear aromatic hydro- 
Tn™fJ§ $' ?h ? yl ^P^l; alkylcarboxylic acid, carbalkoxyalkyl and dicarb- 
^al^ and ^ carboxamidoalkyl, which is optionally N- or N,N-substi4ed by lower 
aiKyl (Ci — C 4 ) or aryl, for example phenyl. 

optioJ5lyStbS rf S diCaIS aK Preferab,y CyCl0pCntyl and ^ 0he ^ can « 

n^i^^V^f U T 1 001118111 2 t0 20 carbon atoms - '^ 10se with 2 to 10, or, in 
particular, with 2 to 4, carbon atoms are preferred. Suitable alkenyl radicals are those 

ariJSSSE? M th n 8 ¥ « di,:a If mentioned. The substituemf mentioned for to 
alkyl radicals ican generally also be used for the alkenyl radicals. -w 

11 u u nd "fl » dJcaIs are, in particular, phenyl and benzyl, which mav ootion- 

S'J^TTf K y , hydr T ! ? Cyan0 > hal0 ^ (fl^rine, cW^mS'bromiiHr E) 
or carboxyl; attyl hydroxyalkyl, cyanoalkyl, alkoxy and alkylthio, in which lower alkvi 

35 m 1 whf h ° X /h^ d,CaIS *7 P ^ ed; a"""^ caJbalkoSSkyl and SaCJS 

35 m which there are preferably in each case 1 to 4 carbon atoms in the alkyl part andthe ■« 

1^. 8 f id ' fa which Preferably contamsl to 4 «rbon 35 

atoms^or carboxanudoalkyl, which is optionally N- or N,N-substituted by lowerdkyl 

The two substituents on each nitrogen can also form, together with the nitrogen 
atom to which they are bonded, an optionally substituted heterocyclic ring with 5 or 6 40 
ring members. Examples of such heterocyclic rings are the piperidine morpholine, thio- 
moipholme, pyrrolidine or imidazoline ring. 

The bridge member A, is, for example, an alkylene grouping of die formula 
— (.uw 3 ;„,— i m which m is an integer from 1 to 20 and preferably 1 to 12 The alkvl- 
ene grouping can be interrupted by a sulphur atom or by 45 
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or — CH = CH — ; several of these groups are optionally present. Possible substituents, 
which are bonded to the alkylene chain, can be hydroxyl, halogen, especially fluorine, 
chlorine and bromine, nitrile; alkyl, hydroxyalkyl or alkoxy each with preferably 1 to 4 
carbon atoms, for example, methyl, ethyl, propyl, isopropyl and butyl, hydroxymethyl 
5 or hydroxyethyl or methoxy, ethoxy, propoxy and butoxy, and also carboxyl (— COOH) 5 

and carboalkoxy, in which the alkoxy radical can contain 1 to 20 carbon atoms. 

Other possible substituents of tie alkylene chain are aryl and aralkyl, preferably 
phenyl and benzyl, which are optionally further substituted by e.g. lower alkyl, halogen 
or hydroxyl. 

10 If the bridge member A, is a deoxypolyoxyalkylene radical of formula 10 

— (alk — C)x — alk — , "alk" representing an alkylene group and x being at least 1, 
preferred such radicals are reoxypolyoxyethylene radicals and in particular, deoxypoly 1 -' 
oxypropylene radicals: — (CH 2 CH 2 0) X CH 2 CH2— or 

— (CHCH 2 0) x CH 2 CH--, 

CH a . CH a 

15 in which x is at least 1. The usual upper limit for x can be taken as 50. Preferred values 1 5 
for x are between 1 and 40 andmost preferably between 4 and 40. 1 

Ai can also be an aromatic bridge member which is derived from above-defined 
mononuclear or binuclear aromatic compounds (benzene or naphthalene). Examples 
are optionally substituted phenylene, which is optionally linked to the nitrogen atoms 

20 via methylene groupings ( — CH 2 — ); unsubstituted naphthalene and tetrahydronaph- 20 
thalene linked to the nitrogen atoms via methylene groupings; optionally substituted 
diphenyl, diphenyl oxide, diphenyl sulphide, diphenykulphone or benzophenone. Pos- 
sible substituents on these aromatic bridge members are lower alkyl, lower hydroxy- 
alkyl or lower halogenoalkyl each with 1 to 4 carbon atoms, hydroxyl, halogen, espe- 

25 daily chlorine and bromine, carboxyl, carbalkoxy and phenyl. 25 
Other bridge members containing cyclic groupings are, in particular, groupings of • 
the formula 

TT ^ -OrO«V or -Q-chbtQ- 

in which n is an integer from 1 to 6. 
30 Bridging between the two nitrogen atoms can also be effected via the substituents 3< 

(Ri— R*)j which are bonded to the nitrogen atoms. Including the two nitrogen atoms, 
this then gives, for example, piperazine, l,4-diazabicyclo-(2,2,2)-octane. or dipyridyl 
groupings. 

Particularly suitable polymeric quaternary ammonium salts contain the cationic 
35 units of the formula y, 

r ^ fu 

(2) - — Y A 3 — N CH 2 — A 2 — CH 

_ R t0 R I2 

in which R„ Ri 0 , Rn and R 1S are identical or different from one another and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl or alkylcarbonylalkyl each with up to 10 

40 carbon atoms; arylcarbonylalkyl, alkylsulphonylaikyl or arylsulphonylalkyl each with 
1 to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the akyl part; carbalkoxyalkyl or di- (carbalkoxy) -alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-substituted by 

45 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
aikylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di-(carb- 
alkoxy) -alkyl each with 1 to 4 carbon atoms in the alkyl part and with 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

50 part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 
itself optionally N-substituted by with 1 to 4 carbon atoms alkyl; or R„ and R i0 and/or 
R lt and R 12 , together with the nitrogen atom to which they are bonded, form an option- 
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1 ally substituted heterocyclic ring with 5 or 6 ring members A « fm ^ • 
-ta* » is a number from 1 to 20, which is op^y^ptedT^tsT^ 

T 

. carboxyl radical, carbalkoxv radical 5S i -i * m £ 1 t0 4 carbon atoxns > 
in the^oxy part or^o^ " 

(-CH-CHO^^-^CH^H-, 

I'D or a radical of the formula 

. .. -Mvy<c, w ^9^- 



AC ft 



J 7 



Ti 9 ?» 

(2) „«_ A 3 -N_ CH2 -A 2 ~CH 2 -. 



H.-NCOCH,-! * or CHsOOCCH *-' H-AOOCCH,-, (CH s OOC),CrC; 
30 ^or^ «"-"*.9-> fluorine, 

30 . r 0 n b cL b ~ 

-CH,COOH, - ( CH,,CO a gg Ftfi£2£Stt?£ fwaa 



10 



R 9(I0) R H(fe) 

Wo^yYn& meSS ^ * ^ " ,MSt 1 »* R <> R " B > A «> ■ - P bm the pre- 
20 salts »»e f c^ ~ium 



20 



25 



30 
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atoms in the alkyl pan and is itself optionally N -substituted by lower alkyl; or R t3 ,and 
R, fi and/or R l7 and R 1M together with the nitrogen atom to which they are bonded, 
, form a heterocyclic ring of the formula « 

. . -o o -a « -q n 

and A 4 ' is — (CH 2 )«, , in which m, is a number from 1 to 12, 

— (CH 2 ) 2 CH— , — CH 2 CH= CHCH 2 — , — CH S CCH«— , — CH 2 CHCHr- , 

CH a 0 OH 

— CH 2 CCH 2 — , CH 2 OH — CH 2 CH— , — CH 2 CH— , — CH 2 C(CH 3 )— , 

OCH 3 — O— , ( CN COOH CN 
CH 2 OH 

" ~CH 2 C(CH 3 )-, -CH^H-, -CH 2 C(CH 3 )-, 

C0C >H COOCH 3 COOCH a 



— (— CH 2 CH 2 0— )s-CH 2 CHr- , — (— CHCH s O— )*-~CH 2 CH-- , 

CH a CH 3 



H 



15 in which x is at least 1, — Z— is — O— or — S — , and p, is 1 or 2, or together with 15 
the nitrogen atoms and at least one of the substituents bonded to each nitrogen atom, is 
a radical of the formula 

R I5(^ R I7(R W ) 



Particularly advantageous compounds of the formula (3) are those in which R U) 
20 R l6 , R l7 and R„ are identical or different from one another and denote alkyl or 
hydroxyalkyi with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms, 
CH3OOCCH,— , Q.H..OOCCH*— or benzyl, or R 15 and R lt and/or R l7 and R u , 
together with the nitrogen atom to which they are bonded, form a heterocyclic ring of 
the formula 



20 



10 



15 



20 



-0 or -\j> 

and A, is — (CH,)» — ■, in which m, is a number from 1 to 12, 
— (CHOaCH— , — CH s CH=CHCH a — , — CH 2 CCH 2 —, 
CH, o 



— CH 2 — CH— Ola — , 
<!>H 



or — { — CH — CH, — O— ^ — CHj — CH— , 
CH, CH, 



in which x is at least 1, 

-CHj-Q-CHj- 



-CH 2 - 



CH 2 



or, together with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of the formulae 



or - 



SQf- $QP 

CHjCOOCH^Z 0000 ^ C<C00C 2 H5 CH 2COOC 2 H 5 

In the case pi the cationic units of the formula (2), and also in the formulae which 
follow, these units can also be isomers or mixtures of isomers since the diphenyl or the 
tetrahydronaphthalene radical can be substituted by the methylene (— CH.— ) groups 
m different positions. To avoid listing all of the isomers each time, for,, the diphenyl 
radical only the p 3 p'-substituted isomer is given in each case. 

Polymeric quaternary ammonium salts with recurring units of the formulae which 
follow may, for example, be mentioned individually: 



W 



?H 3 



Ha CH, 



I 

CN3 



2x' 



in which m, is 1 to 12 and X is halogen. 



(5) 



>3 V> 1 

_CH 3 CH 3 W W 

3 CH 3 



2D 



2cr 



W 



CH3 

'CH3 ' 



C«3 

J®, 
I 



•CH-- 



2 CI 



10 



15 



20 
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(8) 



" CHa CH 3 
- p^HCHjO^CHjCH-N^-CHg-Q-^- CHf 2CI 8 
_ CR3 CH 3 C«3 CH3 1 



in which x is at least 1 ; 

(10) 



do 



CH, 



CHj 



2 CI 



2 Cl^ 



L CH 3 CH3 CH 3 



2 CI 



e 



10 



CH 
I 



6 
■ 

LCHj 



I 9 

?* 
CH 

E) 



ft 



<W) 



L c % 

CH 3 

r 

L cn 3 



(15) 



" CH 3 CH 3 
. CHj CH 3 



?cr 



2CI 



(16) 



" CH 3 CHj 
CH 3 



I 

CH 3 



CH 2 - 



2cr 



10 



(17) 



COOCgHj C00C Z H 5 



CH 2 - 



2CT 



The compound of the formula (17) is preferably manufactured by reacting piper- 
azine with 4,4'-(bis-chloromethyl)-diphenyl and subsequently quaternising the reaction 
product with ethyl chloroacetate. 



8 
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(18) 



■CHj 



2C1 C 



(20) 



CM, OH 



Jft 



-N-CH 2 -CH-CH 2 -N- 



I 

OH 
CH 2 



OH 



S N-CH ? CH=CH-CH 2 -|-CH 2 - 

6 6 



2 Br' 



,0 



CH 2 - 



2 J 



0 



CH 5 - 



2cr 



(22) 



CH 3 CH 3 
CH 3 CH 3 




CH 2 - 



2Ct' 



e 



CH3 



CH 3 



2 CI 



e 



10 



15 



20 



CHj CH 3 W 

Suitable anions for the polymeric quaternary ammonium salts according to the 
invention are all of the customary inorganic or organic anions which do not form 
sparingly soluble complexes with the cations, since the ammonium salts should prefer- 
ably be water-soluble. Examples which may be mentioned are the anions of the mineral 10 
acids or of low-molecular organic acids. Suitable anions are, for example, the halogen 

SS^cJfef ' ^ 9 i and "P^y Cie > or methyl-sulphate (CH a S0 4 e), ethyl-sulphate 
(C 2 H,5>0 4 «) and toluenesulphonate or nitrate or sulphate. 

The polymeric quaternary ammonium salts according to the invention can have 
molecular weights of e.g. 400 or 500 up to 50,000 and preferably up to 25,000, and in 15 
particular from 1,500 to 20,000. 

The ammonium salts can be manufactured according to known methods by, for 
example reacting diamines with corresponding dihalogeno compounds in molar ratios 
of about 1:2 to 2:1, and preferably in equimolar amounts. 

Thus, the compounds of the formula (1) can be obtained by reacting diamines of 20 
the formula 



R, 



(24) 



N — A,— N 

k I. 
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in which R„ R.., R 3 and R 4 as well as A, have the previously indicated meanings, with 
dihalides of the formula • 

(25) X-CH,-A r ~CH 2 ~X 

in which X is halogen and A 2 has the previously indicated meaning. 
A further possibility can be to react dihalides of the formula 

(26) X-A.-X 

in which A, and X have the previously indicated meanings, with diamines of the 
formula 

(27) Ri R, 



i 



f — CHo — A n— CH, — N 

k A. 

10 in which R x , R 2 , R 3 , R 4 and A. have the previously indicated meanings. 10 
For example, diamines of the formula 

(28) R, R„ 

I I 
N — A« — N 

■R i 

in which R 0 , R X€J R ll3 R 12 and A 3 have the previously indicated meanings, can be- 
employed for the particularly suitable ammonium salts of the formula (2), whilst 
15 diamines of the formula 

(29) R ls Rj T 



N—A 4 — i 



in which R ia , R lM R ly and R u as well as A 4 have the previously indicated meanings, 
are employed for the preferred ammonium salts of the formula (3). In this case, a 
dichloro compound of the formula 

20 (30) ciCHg-^^-Qh-^ci 20 

is employed as the dihalogeno compound. Isomers, or mixtures of isomers, of com- 
pounds of the formula (28) can optionally be employed. 

The compounds of the formulae (2) and (3) can also be manufactured using 
starting compounds which are analogous to the compounds of the formulae (26) (di- 
25 halides) and (27) (diamines). V ' 25 

The following diamines 



(3 J ) CH, CH, 

j-(CH s ) roj -i; m, = l— 12 

CH, CH, 
(32) CH, CH, 



N — (CH 2 ),— -N 
CH, CH, 



1 
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(33) CH, CH, 

i N-(CH,) 6 -N 1 

CH, CH, 

(34) CH, OH. 
ljr-(CH,) ls -Jr 

■ CH, CH, 

(35) CH, CH, 

N-(CHCH,0) x CH 2 CH— I*; 

. , , CH,CH, CH, CH, 

x is at least 1 2 

5 ii< and 

5 

(X) 



10 



f37a) Oc^o-Q^^ 



(37b) 



15 (4+) 
(45) 



CH, CH, 



0 r"S (37c) (CH,),CH_aij 

-(CH^tr 1 • W ,| I 

CH, CH, CH, 

(38) CHj-CHCH^ CH 2 CH=CHj 

>-CH.-<f y o-fy cvnC' * 

(3?) « 3 CH, 10 

N-CH.-P V 



CH 3 ' CH 3 



(40) _ _ f»3 



«3 % 



(40 % CHj 

(42) CH 3 CH 3 



C »3 CH 3 



HN^NH 



I 
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, ' CH, OH • CH S hochchj . yfVH* 

| l| | J>^CH=CH-CH 2 -N<; 

( 46 ) N — CH- — CH— CH — N <W ch 2 • C"a 

I 



c!h; 



CH, 



can be employed for the manufacture of the reaction products and the recurring units 
of the formulae (4) to (23). 1 

The starting compounds (diamines and dihalides) foi the manufacture of the 
5 polymeric quaternary ammonium salts according to the invention are generally known 5 
• ' compounds which are readily accessible by 1 chemical synthesis. 

4,4'-Bis-(chloromethyl)diphenyl can be, obtained by chlororaethylation of diphenyl. 
The diamines can be manufactured, for example, by reacting the corresponding 
dihalogeno compounds with secondary amines, such as dimethylamine, piperidine, 
10 diallylamine or hydroxyethylbenzylamine, or by a N,N,N',N'-permethylation of a 10 
primary diamine according to known methods, preferably by reaction with formalde- 
hyde and formic acid (Leuckart reaction). The diamines of the formula (35) are 
manufactured from polypropylene glycols by reaction with 2 mols of propyleneimine. 
• , H The manufacture of the ammonium salts according to the invention can be carried 

15 out in solvents which are inert with respect to the reactants, for example alcohols, 15 
glycols or ketones, for example, acetone, or cyclic ethers, e.g. dioxane or tetrahydro- 
furane. Amongst the alcohols, the lower alcohols, especially methanol, are preferred. 
The reaction temperature usually depends on the boiling points of the solvents , 
employed and can be room temperature (20°C) or elevated temeperature, for example 
20 20 to 150°C, preferably 50 to 100°C. , 20 
The reaction can optionally also be carried out in water or water/alcohol mixtures 
as the solvent or, in certain cases, also without a solvent. 

Due to the preferred use of cheap and readily accessible dichloro compounds in the 
manufacture of the polymeric quaternary ammonium salts according to the invention, 
25 the salts preferably contain chlorine ions as anions. The introduction of other anions 25 
can, preferably, be so carried out that other anions are introduced into the ammonium 
salts containing chlorine ions (the reaction products) by, for example, ion exchange. 

As a rule, the polymeric quaternary ammonium salts according to the invention 
are usually prepared in the form of. mixtures and not as pure compounds. The indicated , 
30 molecular weights can, therefore, be regarded only as average molecular weights. 30 
1 The polymeric quaternary ammonium salts according to the invention can be 

employed in neutral, acid oi alkaline dyebaths. They are suitable as dyeing auxiliaries, 
especially as levelling agents, in processes fox dyeing and printing textile materials ' 
made of natural or synthetic fibres. 
35 Textile materials made of natural fibres which can be used are those made of 35 

cellulosic materials, especially of cotton, and also of wool and silk, whilst the textile 
materials made of synthetic fibres are, for example, those made of high-molecular poly- 
esters, for example polyethylene terephthalate or polycyclohexanedimethylene tere- 
phthaiate; polyamides, e.g. those of hexamethylenediamine adipate, poly-s-caprolactam 
40 or w-aminoundecanoic acid; polyolefines or polyacrylonitriles, and also of polyurethanes, 40 
polyvinyl chlorides and polyvinyl acetates, as well as of cellulose 2^-acetate and cellu- 
lose triacetate. The synthetic fibres mentioned can also be employed as mixtures with 
one another or as a mixture with natural fibres, e.g. cellulose fibres or wool. These fibre 
materials can be in all stages of processing which are suitable for a continuous pto- 
45 • cedure, for example, in the form of cable, tops, filaments, yarns, woven fabrics, knitted 45 
fabrics or nonwoven articles. 

Dyeing formulations can be in the form of aqueous or aqueous-organic solutions or 
the polymeric quaternary ammonium salts according to the invention, yet further addi- 
dispersions or in the form of printing pastes which contain, in addition to a dyestuff and 
50 the polymeric quaternary ammonium salts according to the invention, yet further addi- 50 
lives, for example, acids, salts, ureas and further auxiliaries, e.g. oxyalkylation products 
of fatty amines, fatty alcohols, alkylphenols, fatty acids and fatty acid amides. 

The polymeric quaternary ammonium salts are particularly suitable as retarders 
when dyeing polyacrylonitrile fibre materials with cationic dyestuffs and in some cases 
55 also when dyeing anionically modified polyester fibre materials. 55 
The cationic dyestuffs which are used can belong to very diverse groups. Examples 
of suitable dyestuffs are diphenylmethane dyestuffs, triphenylmethane dyestuffs, rhod- 
amine dyestuffs and azo or anthraquinone dyestuffs containing onium groups and also 
thiazine, oxazine, methine and azomethine dyestuffs. 
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introIcUtrS'tn^ 10 ? 1 ^ 3 ^ 315 00 * m customary manner by 

in thteSitt FT* "-employed 
and cJcKtTofto ft „f S?H* ran f e of 001 *> 2 per cent by £g 
the fib£ t0 1 M ° f 0,1 t0 1 cent ^ wight, relative to the weigh! of 

anmaoi^afaSS^d^ ft"?* "^J?* ternary 

example for pigments; emS? Sfl^KS? ^ f ° r . 
wet processing of cellulosic textile fih» T „, t *z£i ^ »r improvmg the fasmess to 
and Asperse WSfMt JfifSuS 

synthetic organic fibres; anti-microbkl Sems- ^Lwc f """"h contaming 
cation of effluents, or AeeS^iSm?SiI^ST n ' for « am P le "» the purifi- 
dispersions, for example Sffd©? """^ f ° r CMgulatin 8 CoMM 

containing ^SeSc Kn°f •* ** tmfle 

unless'o&S^^ ^ paTO and *» stages relate to the weight, 

\ mo Example 1 

>nol) a) 0 f HN^j^ttr^tlwl m^^HT 6 *^"* 1 *^ 11 and • (0-435 
^dtorh^t^^Al^^^ » 440 ml of methUl are 

produ^disS h «tKf«ff SIS at /°° C ™< reaction 

a reaction product contaimn?^^^^ 220 * ( 100% of theory) of 

"CHg CH 3 

Viscosity: 7=0.54 (25 »C, methanol, [dl/gll 
Average molecular weight: 7,900 

The average molecular weighte taw £en^ dleH?^^ S0l ^ ions ln methanol. 
. b) In a second bate! Twith fte^e ™ fr0m * CSe 
viscosity , / = 0 .52 (25°C, methanol , fdlTn St^TT P ? duCt which has a 
is obtained. * L ^ /gJ ' and an av erage molecular weight of 7,600 



13 



10 
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c) In a third batch with the same reactants (molar ratio of diamine to dihalide 
2:1 ), a reaction product which has a viscosity 7= 0.10 (25°C, methanol, fdl/gl) and 
an average molecular weight of 1,500 is obtained. 

Analogous reactions of 4,4M>is-(chloromemyl)-diphenyl with N,N,N',N'-tetra- 
methyl-substituted ethylenediamine, 1,3-diaminopropane, 1,4-diaminobutane, 1,6-di- 
aminohexane, 1,8-diaminooctane and 1,10-diaminodecane give, again in quantitative 
yield, reaction products containing recurring units of the general formula 



002) 



L CJ b % J 



The values for x u the viscosity and the average molecular weight are given in 
Table I which follows. 

TABLE 1 
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Example 


x t 


t; 25 °C methanol 
[dl/g] 


average 
molecular 
weight 


1 d 


2 


0.09 


1,300 


1 e 


3 


0.40 


5,900 


If 


4 


1.26 


19,000 


lg 


6 


1.35 


19,800 


l.h 


8 


0.44 


6,500 


1 i 


10 


0.46 


6,600 



15 



20 



25 



Example 2. 

11 t l2 'ln g J^ 05 ? f . *>N,N',N^mramemyl^ and 
11.5 g (0.045 mol) of 4,4-bis-(chloromethyl)-diphenyI in 100 ml of methanol are 
heated to the reflux temperature for 24 hours. 

The solvent is then distilled off, the residue is taken up in 150 ml of ether and the 
solution is stirred and then filtered and the product is dried in vacuo at 40°C. A powder 
which dissolves m water to give a clear solution is obtained. 

of the^S ^ 8 (9 * % ° f ° f * T< * Cll ° n pr ° duCt containin 8 recurring units 



(14) 



J* - - -» 



C «3 



L CH 3 



2cr 



Viscosity rj: 0.13 (25°C, methanol [dl/g] ) 
Average molecular weight: 1,900 

Example 3 



(36) 



(37c) 



\ / 
N— (CH S ),GB— N 

CH 3 CHj CH3 



15 



20 



The Procedure is as described in Example "l and equimolar amounts of 4,4'-bis- is 
(chloromethyl)-diphenyl and diamines of the following formulae: 25 



14 



1,546,809 



(38) 



CH 2 »CHCH 2 XH 2 CH=CH 2 



are reacted. ; 

Reactibn products containing recurring units of the formulae 



14 



10 



15 



20 



25 



30 



35 



(«) 




2cr 



and 



a" 2 

CH 



ft 



ft 



CH 

CH 2 • 



zcr 



are obtained in quantitative yield. 

Viscosities: 25°C, methanol [dl/g] 

a. */ = 0.23 b. i/=0.19 c. ^=0.12 

Average molecular weight: a. 3,400 b. 2,800 c. ,1,700 

Example 4. 

ro 5 mJ Jll Lw^? 0 ° f and 125.5 g 

(0 5 mol) of 4,4 -bis.(chloromethyl)^iiphenyl in 300 ml of methanol are heated to the 

It^T*™^' ' wh ^ A further 200.ml of methanol are introduced into 

the reaction nurture, which becomes more viscous as the reaction time increases. After 
Mhh^c^ f fl ?* ,tte F caetion is ended ^nd the solvent is distilled off. 212 g 
(100% of theory) of a reaction product containing recurring units of theforaula 



10 



15 



'CH 3 CH 3 



I 

CH, 



2CF 



are obtained. The product dissolves m water to give a dear solution. 
Viscosity: »/= 1.54 (25°C, methanol, [dl/g] ) 
Average molecular weight: 23,000 

nf *r2«J 5 : U a i (ai t m . 01 ) ? f ^4'-bis-(chloromethyl)-diphenyl are dissolved in 80 ml' 
1 N^? to ° n ? ^ ated t0 rcflux temperature (56°C). 17.23 g (0 1 
ffi fn^ ,N ,N ^^^^^-diaminohexane, dissolved in 20 ml of acetone are 
afthe 12 n ir^^ 3 .* An exothermic ^ 

at the same nine, a colourless precipitate starts to separate out After 4 hour* at the 

i 2 rilaft?ai oltSnff * 3 ^ ^ COntab ^ ** recu ™* «* - the 
clear ^lution dUCt * * h ^ 0SC0 P ic P°* d <* which dissolves in water to give a 

Viscosity: n = 0.30 (25°C, methanol, [dl/g] 
Average molecular weight: 4,400. 

nf i \K;}a?1 I ( t a °? mol) of 4 > 4 '"*^ and 13 w 0 1 moH 

of l,3-bis-dimethylammo)-pro P ane are heated to 60°Q wMst stirring, for 30 ho^rs. 
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35 
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1,546,809 



(17) 



(114) 



(18) 



COOCjHg C00C 2 H 5 
9*5 C«3 



2 CP 



6% CH 3 CH 3 



2 CI 



.e 



i a 



e 



(19) 



(117) 



21' 



e 



2 a* 



35.2 g (0.1 mol) of the diamine of SLmla 



(37a) 



retx'fe y ^^2ttS?S 5 m ' 0f are heated under 

in ^^^^^^^^ * up in ether 

A water-soluble reaction product containing rec^units of the fonnula 



(120) 



2Br= 



is obtained. 

Yield: 30% of theory. 

Viscosity: ,=0.06 (20'C, methanol, fdl/gl) 

Average molecular weight: 900. 
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Example 8. 
Equimolar amounts of a diamine of the formula 



121) 



CH, 

I 



CH 3 
! 



, N — ( CH — CH* — O — ) „ — CH 2 — CH — N 



CH 3 CH 3 



i I . 
CH3 CH 3 



and 4,4-bis-(chloromemyl)-diphenyl are reacted in methanol at the reflux tempera- 
ture for 24 hours. After removing the solvent, reaction products containing recurring 
units of the formula ' 



Oh) 



are obtained. 



CM3CH3 



'I I 



2 CI 



,0 



TABLE IV 



Example 


n 


Yield 
% of theory 


Viscosity 
V 


Average 
molecular 
weight 


a 


2.6 


100 


0.30 


4,400 


b 


5.6 


100 


0.21 


3,100 


c 


33.1 


100 


0.68 


10,000 



10 



15 



Example 9. 

Equimolar amounts of the dichlorides mentioned in Table V and 4,4'-bis(dimeth- 
ylaminomethyl)-diphenyl are heated in acetone to the reflux temperature for 24 hours. 
In the course of the reaction, the reaction product precipitates out. After the reaction 
has ended, the reaction mixture is cooled and the product which has precipitated is 
filtered off and dried. 



10 



15 



I 



TABLE V 



1 

Example 

■ in. 


Dichloride 


Yield 
(%of 
theory) 


Viscosity 


Average 
molecular 
weight 


(a) 

t 


CI-CH^CH r CI 

i 


883 


0.36 


5,300 

i 


(b) 


cl ~ CH rO" CH 2" a 


94.3 


0.29 


4,300 


" (c) 


(ratio of the l,4:l,5-isomers is 40:60) 


100 


0.19 


2,800 


'(d) 


Cha *g CM r° 


100 


0.22 


3,200 


(e) 


a-CH r C-CH 2 -C! !) 


70.5 


0.07 


1,000 



1) Reaction conditions: 24 hours in acetone at room temperature (20 to 25°C). 
struma! ta^S^SX^ ^ t0 * ~ * by 



023) 



CH 3 O <*3 



2cl te 



(B) 



CH 3 CH3 
CH 3 



2 CI 



0 



025) 



L ch 3 



CH 3 
CHg-N-Cl 
CH, 



2cr 



.© 



(1,4:1,5 isomers in a ratio of 40:60) 
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21 




2 CI* 



.and 



027) 



CH 3 ' CH, 

CH 3 0 CHj 



2CI< 



Example 10. 
Equimolar amounts of the diamine of the formula 



(46) 



CH 3 



OH 



N— CH 2 — CH — CH 2 — N 
cliHa 



CH S 

and 4,4 / -bis-(chloromethyl)-diphenyI are heated with 1.1 equivalents of sodium iodide 
in acetone for 48 hours under reflux (56°C). The reaction solution is then filtered. The 
solvent is distilled off and a colourless reaction product containing recurring units of 
the formula 



10 



15 



(20) 



CHg OH ^ 



LCH3 



I 



21^ 



is obtained as the residue. 
Yield: 72.7% of theory. 

The iodide can be converted into the corresponding chloride by reaction with 
freshly precipitated silver chloride (24 hours in 'methanol at 64°C, then filter, remove 
the solvent and dry the residual product). 
Viscosity: ij = 038 (25°C, methanol [dl/g] ) 
Average molecular weight: 4,100. 

Example 11. 
Equimolar amounts of the diamine of the formula 



10 



15 



20 



(130) 



OH 



N — CH,CH=CHCH,-N 

h " 



i 

C 6»5 



^oi' 4 - bl Kchloromethyl)-diphenyl are heated in acetone to the reflux temperature 
(56 C) for 24 hours. After the reaction has ended, the solvent is distilled off and the 
residue is extracted with hot water. A colourless reaction product containing recurring 
units of the formula 



20 



25 



(13!) 



OH OH 
CH 9 in. 



2 CI* 



25 



22 



10 



15 



20 



25 



30 



35 



40 



1,546,809 



is obtained from the aqueous solution after removal of the water 

Yield: 47.7% of theory, 

Viscosity: ^=:0.1 (25^C, methanol [dl/g]) 

Average molecular weight: 1,400, 

9 7AO Th 9 ^'^ d Jr C T^J KB ^ shows Sorption bands at 3,310, 3,050, 2,960, 
2,740, 2,620, 1,970, 1,925, 1,835, 1,660, 1,615, L590 1 505 1 460 1 220 
1,090, 1,055, 1,010, 960, 930, 815, 755, 705 and 665 ' ' ' W ' 

_ . , Example 12. 

fcquimolar amounts of the dichloro compound of the formula 



(132) 



^3!^ are reacted as Ascribed in Example 9. 

A reaction product containing recurring units of the formula 



(133) 



CH3 



2cr 



is obtained. 

Yield: 23% of theory. 

The product is not adequately soluble in methanol, so that it was not possible to 
determine viscosity values in this solvent. The infra-red spectrum (KBr) displays 

s^^a&ffl^aAfrw* «*« iA 

Example 13. 

25.5 g (0.1 mol) of 4,4'-bis-(chloromethyl)-diphenyl and 8.88 g (0.1 mol) of 
piperazine, together with 11.7 g of sodium carbonate, are taken up in 200 ml ofSe 
f?!*'™^. 15 heated »60°C for 20 hours, whilst stirring. After the reaction has 
ended, the reaction mixture is cooled to room temperature (20 to 25°C) and filtered 

T 1 ?" 6 IS s W f hed with 400 101 of wat « «*> then dried. This gives 14 Jg 
(55.6 / 0 of theory) of a compound containing recurring units of the formula 



(134) 



-O-^-O-Q-CN,- 



„f m !;kli g u ( i° -015 mo,) of „? is react >0J» product are heated with 13.04 g (0.12 mol) 

Mmlrf^At nurture , s c? 01 ^ «>d the reaction product is extracted with 
iTt AteFFWSttot the aqueous solution, 101 g (14% of theory) of a 
reaction product containing recurring units of the formula 



(135) 



CHgCOOCHj CH 2 C00CH 3 



2Cf 



are obtained. 

Viscosity: r, = 0.17 (25 D C, methanol [dl/g] ) 
Average molecular weight: 2,500. 

Example 14 

MNlSfi^JSSil J? 4 '-^Cchloromethyi).diphenyl and 26.05 g (0.2 mol) of 
w > N ^™ethyl-l,3-diaminopropane in 200 mi of water are heated i» 9 W for 

foO^anT^ -* water, for example with* 



22 



10 



15 



20 



25 



30 



35 



40 
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The reaction product obtained contains recurring units of the formula 



10 



15 



20 



25 



30 



35 



(5) 



_ CH 3 CH 3 , * 

_CH 3 CH 3 



2a 



Solids content of the aqueous solution (after dilution with 100 ml of water): 
calculated: 21.6%- (g/g) 
found: 22.6% 

.Chlorine content (titration): calculated ((complete quaternisation: 4.0% 
found: 3.9%. 

The reaction product of the formula (5) can be obtained as, a solid by removing 
the water or by precipitating with acetone. 
Yield: 100% of theory 
Viscosity: ij = 0.42 (25 °C, methanol [dl/g] ) 
Average molecular weight: 6,300. ' 

Instead of employing water as the solvent, it is also possible to employ mixtures 
of water with other solvents, especially those which are miscible with water to give a 
homogeneous mixture, for example isopropanol, and thus to improve the homogeneity 
of the reaction mixture. , 

Analogous products having an average molecular weight of 8,800 to 15,200 can 
thus be obtained. , 

Example 15. 

Equimolar amounts of the dichloro compound of the formula 



10 



15 



20 



03 



CHjCL 
CH z Cl 



2,3- or 1,4-isomers and N,N,N^N'-tetramemyl-l,6-diaminohexane are reacted as 
described in Example 4a. A reaction product containing recurring units of the formula 



(23) 



ft 
CH 3 



CH3 



CH,- 



o J 



2 CP 



is obtained. 

Yield: 100% of theory 

Viscosity: = 0.32 (25° C, methanol [dl/g]) 

Average molecular weight: 4700. 

Example 16. 

(a) 5 g of a fabric made of polyacrylonitrile (Orion [Registered Trade Mark] 
42 — Du Pont) are treated for 20 minutes at 98 °C in a dyeing apparatus in 200 ml pf 
a liquor which contains 0.01 g of an auxiliary of the formula (101) (Example la) and 
the pH value of which has been adjusted to 4 with 80% strength acetic acid, and dur- 
ing treatment the fabric is agitated continuously. The following mixture of dyestuffs 
consisting of: 0.007 g of the dyestufl of the formula 



25 



30 



35 



(139) 



CH3 



CH,' 



0.007 g of the dyestuff of the formula 



li H-CHj CHj 



(140) , 



and 0.01 g of the dyestuff of the formula 



Mi 

CKjCHjOH 

CBjSq,© 



is then added to the liquor, the temperature being maintained at 98°C 
i i r fMried out for 60 minutes at this temperature, the liquor is cooled 

slowly to 60°C and the fabric is rinsed and dried. 

th, irf^^ tant " S v de ^""P ? S e colour shade on fibre is whi«*d by 
no lon^eccl^. """^ ( retarder )- ^ customary cooling after pre-shrinking k 

^Z^aI^^J^Z distinguished by outstanding levelness and good pene- 

trauon and by good fastness to wet processing. 

Examples uSf S °° d 080 a,S ° be achieved with ^ v***™ Inducts «>f 

Example 17. 

10 g of a fabric made of polyacrylonitrile (Orion 42 — Du Pont) are introduced, 

Trrl& T*™?*'^ 4 °5 ?i 0f 8 KM* contains 0.01 g of ^ aSS 
according to Example 1(b) and 0.5 g of sodium sulphate and the pfl value of which 
has been adjusted to 4 with 80% sttength acetic acid. Whilst agitating continuou£ 

n4f TV* ^ 8t 1°- ° f °u f ^ °' 15 S of * e dfestu/of Aeformub 

(139) are tten introduced mto the liquor. The dye liquor is then warmed to 98°C in 
die course of 30 minutes and the fabric is dyed for 20 minutes at mfcTeWemure to 

"ft" Shade> °-° 1 of Ae ° f ^ Annuls (Madded to 

the dye liquor and dyemg is carried out for a further 30 minutes at 98°C The dye 
liquor is then slowly cooled to 60° C and the fabric is rinsed and dried * 
A level, brilliant green dyeing with good fastness properties is obtained. 

of rh7r^X Pen !? en -K Sh0WS ^ a v dyekg Mn te "shaded" without further addition 
of the retarder and without cooling the liquor. 

Example 18. 

ANIcf are tt««d C f r d n rf - P °i yaciy ^SH fl . e (Euroacril [Registered Trade Mark] - 

A level grey dyeing with good fastness properties results. 

/ •» „w , Example 19. 

stuff CI S? 52s? 8 COtt ° • fabric /£! ch has been 2 -5 Pans of the dye- 

S*C faiSo mercensed ""d bleac .hed are after-treated for 30 minutes at 

r rfm ? ? f ? ■*?"? h -, quor which contains 3 pans of an auxiliary of the 
6^S^-££ff 1 C) ^ * e > H V ^ ° f Shfch has been adjust 
■ r ,^ ompare 1 d with a dyeing which has not been after-treated the dyeing after-treated 

the oSi i£JSSrsi» fa - iM SUM ^ ied out ^ 

in the fastness properties of the dyeings are agSchilv^d Un P rovements 

Example 20 

(a) An Orion fabric (Type 42 - Du Pont) is padded with a liquor which con- 



25 
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25 



tains, per litre, 15 g of the auxiliary according to Example 1(f), squeezed out to an 
increase in weight of 1 10% and dried for 30 minutes at 80°C. The fabric is then set for 
30 seconds at 150°C 

The surface resistance of the fabric is measured after drying and after setting. In 
a second test the measurement is repeated after 5 washes. 

The following values were obtained: 

TABLE VI 





Surface resistance (Ohms) 


dried at 80°C 


set for 30 seconds 
at 150 °C 




5 washes 




5 washes 


untreated 
treated 


5x10" 
5xl0 7 


lxio 14 
9x10 11 


5x10" 
1x10* 


5^10" 
5x10 10 



A distinct reduction in the surface resistance is achieved by the described treat- 
ment with the auxiliary mentioned; these effects also indicate good fastness to washing. 
10 (Permanent antistatic agent). 10 

The soiling characteristics of the fabric are virtually unaffected by the auxiliary 
applied. 

(b) The other reaction products according to Examples 1 to 15 can also be 
employed analogously and good antistatic effects again result. 

15 Example 21. 15 

(a) An aqueous solution of the reaction product according to Example 1(c) is 
allowed to run, together with an industrial effluent which contains about 100 ppm of a 
mixture of reactive dyestuffs and acid dyestuffs, into a settling tank of a sewage- 
treatment plant. The amount of the reaction product which is introduced into the 

20 effluent is 60 ppm. Spontaneous precipitation of the dyestuff takes place. The dyestuff 20 

which has precipitated out can be separated off by filtration after only 30 minutes and 
the residual effluent (the filtrate) can be fed, as completely decolorised effluent, into 
the sewage system. 

As a rule, however, it is not customary to filter; instead, the precipitates are 
25 allowed to sediment 25 
In the present case, the dyestuff which has precipitated settles on the bottom in 
about 5 to 6 hours and the supernatant water, which is completely decolorised, can be 
pumped into the sewage system. 

In the case of overdosage of the precipitant no redissolving of the precipitates is 
30 observed. 30 

(b) In place of the reaction product according to Example 1 (c), it is also pos- 
sible, also with good success, to employ the other reaction products mentioned in 
Examples 1 to 15. 

Example 22. 

35 20 g of a fabric made of polyacrylonitrile (Orion 42 — Du Pont) are treated for 35 

60 minutes at 98 °C in a dyeing apparatus in 800 ml of a liquor which contains 0.02 g 
of the auxiliary according to Example 1(g) and the pH value of which has been 
adjusted to 4 with acetic acid. The liquor is then cooled and the fabric is rinsed. Sub- 
sequently, the fabric pre-treated in this way is dyed, together with an equal amount of 

40 a fabric which has not been pre-treated, as follows: 40 
10 g of the pretreated fabric and 10 g of a fabric which has not been pretreated 
are introduced in a dyeing apparatus, into 800 ml of a liquor which contains 0.03 g of 
a mixture ( 1 : 1 ) of dyestuffs consisting of the dyestuff of the formula 



1,546,809 



10 



15 



20 



(142) 



f H 3 



N0 2 



CH 3 



NaClG 



Example 23. 
(Determination of the bactericidal action) 

in a S«£io^rerWnt 0f S w- P ° lyn i e V C quatemai 7 ammonium salts is determined 

NCTl^^do^a^^^o SG 511 ' 1 C ° M 
f for «»™£ ™, C 8 solid nutrient medium, which contains a blocking aeent 



26 
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or, together with the nitrogen atoms and at least one of the substituents bonded to each 
5 nitrogen atom, is a radical of the formula 5 

Hi) R 3(4) 

wherein R 6 and R, are identical or different from one another and are hydrogen; alkyl, 
hydroxyalkyl or halogenoalkyl each with 1 to 4 carbon atoms; hydroxyl, halogen, carb- 
oxyl, carbalkoxy or phenyl; B is a direct bond, — O , 

io ' H io 

— S — , — S0 2 — or optionally substituted alkylene, n is a number from 1 to 6, p is a 
number from 1 to 3 and A 2 is a radical of the formula 



2. A polymeric quaternary ammonium salt according to Claim 1, wherein the 
15 cationic units correspond to the formula 15 

(2) --KI A3 — N CH 2 — A 2 — CH 2 -- 

_ R 10 R I2 

in which R 0 , R w , R JX and R 12 are identical or different from one another and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkylthioalkyl or alkylcarbonylalkyl each with up to 10 

20 carbon atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arylsulphonylalkyl each with 1 20 
to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the alkyl part; carbalkoxyalkyl or di-(carbalkoxy)-alkyl each with 1 to 4 carbon atoms 
in the alkoxy pan and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-siibstituted by 

25 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 25 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoalkyl, alkoxy or 
alkylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyl or di-(carb- 
alkoxy)-alkyI each with 1 to 4 carbon atoms in the alkyl part and with 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

30 part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 30 
itself optionally N-substituted by alkyl with 1 to 4 carbon atoms; or R 0 and R 10 and/or 
R X1 and R 12 , together with the nitrogen atom to which they are bonded, form an option- 
ally substituted heterocyclic ring with 5 or 6 ring members, A 3 is -(CH 2 ) m -, in 
which m is a number from 1 to 20, which is optionally interrupted by at least one 

35 — S — , 35 



5 



10 



20 



" N °- T^rSP"7 ? ou P mg ot substitute d by at least one cMorine atom, hydroxyl or 
nitnle radical, alkyl alkoxy or hydroxyalkyl radical, each with 1 to 4 carbon atoms, 
carboxyl radical, carbaikoxy radical with 1 to 4 carbon atoms in the alkoxy part or by 
an optionally substituted phenyl or benzyl radical; 



(— CH— CH 2 0^) x — CH 2 — CH— . 



or a radical of the formulae 
-Cch 2 ) p 

h R 7 



or -0" c nH2rrO- 

or, together with the nitrogen atoms and at least one of the substituents which are 
bonded to each of the nitrogen atoms, is a radical of the formulae 

!nf . -tT- - rvr* 



1 



/ W V 



is fctSte 82? "* * is at ,east 1 and R - R - * n and p * — 



(3) 



10 



15 



20 



^^-NHCOCHg- 

25 oi phenyl or benzyl, optionally substituted by hydroxyl. cyano, fluorine, chlorine or ?s 
bromine, by alkyl hydroxyalkyl, alkoxy and alkykhio each with 1 or 2 ^rbonTton^ 
by cyanomethyl, by alkoxyalkyl, carbalkoxyalkyl and di-(carboxyalkyl), £ch wi&ToT 

-^ii^UUH, — (CH 2 ) 2 COOH, or carboxamidoalkyl which has 1 or 2 carbon atoms 
^ a ^^K nd / S ^ °PtionaUyN.substiS by lower a%l; or^ a^T 30 
h'ter^ • 



_31 _ 1,546,809 31 

. and A 4 is — (CH,)« — , in which m, is a number from 1 to 12, 

— (CHOiCH-, _ C H a cH = CHCH J -, -CH,CCH,— , — CH 2 CHCH,— , 

CH, ,J i H ' 

— CH,CCH,— , CH„OH — CH 5 CH— , , — CH 2 CH— , — CH,C(CH,)-r-, 

OCH, — C— , CN COOH CN 
,OH 



10 



20 



-CH^CH,)-, -CH 2 CH-, -CH Z C(CH,)-, 

COOH COOCH, COOCH,, 

— f-CH s CH I 0-V-CH 8 CH s — , -{-CHCH 3 0-^- CH 2 CH— Q_J H 

CH, CH, ~ 

in which * is at least 1, — Z- is — O- ot -S- ; and p, is 1 or 2, or together with 
J^HSttaiwL" 16351 ° ne ° f thC SUbsdtUCnK b0nded t0 each nitrogS atom, is 

R <5(^ R 17(R 18 ) ^ \=^W 



10 



15 



r ^A*™ quaternary ammonium salt according to Claim 3, wherein R„, R 1M 
Z I u *■ u*. ldent,ca i or different from one another and denote alkyl or hydroxy- 
™g !f eh with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms, CH,OOCCH.— , 
C 2 H,OOCCH^- or benzyl, or R„ and R„ and/or R t . and R t „ together with "the 
nitrogen atom to which they are bonded, form a heterocyclic ring of the formula 20 

-O or -o 

and A 4 is — (CH 2 )a — > in which m x is a number from 1 to 12, 

-(CH 2 ) 2 CH-, -CH*CH = CHCH 2 -, -CH.CCH,-, _CH 2 — CH-CH,-, 
CH, o OH 



i in which at least 1, 



CH 3 



-CH 2 ~ 



<0- 



CH 2 



-CH, 



CH 2 - 



.or 



w 



CH 3 



2X 1 



in which m! is 1 to 12 and X is halogen. 

«.n,rri;„ A .,i^ lymeric ^««nary ammonium salt according to Claim 5, wherein the 
recurring units correspond to the formula ' WDerem 



CH 3 CH 3 



2a 



7 ; A polymeric quaternary ammonium salt according to Claim 5 wWoin rh* 
recurring units correspond to the formula S 10 ^ Iaim 5 > wherem ™ c 



2CI 



^£2£%S^ t £S? am Mlt according t0 CUim 5 ' M * e 



» 



"CH, 



ft 



L a 3 



I 



2CI C 



9. A polymeric quaternary ammonium salt according tn ri», m a l 
recurring units of the formula according to Claim 3, which contains 



1,546,80$ 



33 



(13) 



• CH 3 CH 3 



2CP 



10 



15 



20 



10. A polymeric quaternary ammonium salt according to Claim 2, wherein the 
recurring units correspond to the formula 



(22) 





CH3 


l v ^ m i 


-A®, 
i 


CH 3 





2 a' 



e 



in which m x is 1 to 12. 1 

11. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 

R, R, 

ill—A,— k 

L R« 

in which R x , R 2 , R a , R 4 and A x have the meanings indicated in Claim 1, is reacted 
with a dihalide of the formula 

X— CHy-Ar-CH*— X 

in which X is halogen and A 2 has the meaning indicated in Claim 1. 

12. Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 

■ t t 

N— CH 2 — A a — CH a — N 
Ra R. 

in which R x , R 2 , R 33 R 4 and A 2 have the meanings indicated in Claim L is reacted with 
a dihalide of the formula 

X— A x — X 

in which X is halogen and A x has the meaning indicated in Claim 1. 

13. Process according to Claim 11, wherein the diamine corresponds to the 
formula 

R,, R 1X 



10 



15 



20 



N— A* 

I. 



-N 

L 



in which R 9 , R M , R 1X9 R 12 and A 3 have the meaning indicated in Claim 2. 
14. Process according to Claim 11, wherein a diamine of the formula 



25 



N— A, — N 
I i 

Kit K x< 



25 



in which R x5 , R lc , R J7a R 18 and A 4 have the meanings indicated in Claim 3, is reacted 
with the dichloride of tie formula 



J4 1,546,809 

(30) ClCHg-nQK^^-CHgCl 

15. Process according to Claim 14, wherein the diamine corresponds to the 
formula 

CH, CH, 
A-(CH 2 )»--A 

CH 2 ^H, 

5 in which m l is 1 to 12. t 

16. Process according to Claim 15, wherein the diamine corresponds to the 

tula 

CH S CH 3 
N — (CH 2 )s— N 



formula 



17. Process according to Claim 15, wherein the diamine corresponds to the 
CH S CH 3 



CH a 



(CH 2 )«— N 



18. Process according to Claim 15, wherein the diamine corresponds to the 
formula 

CH 3 CH 3 
>L-(CH 2 ) ia — i 

ch, Ah 8 

15 19. Process according to Claim 11 or 12, wherein the diamine corresponds to the 

formula 

Ch 3 c«3 

CH 3 CH 3 

20. Process according to any one of Claims 11 to 19, wherein the reaction is carried 
out at room temperature or elevated temperature and in a solvent 

20 2 i\n r0ce A S ^ 0rding to Claim 20 > wherein the reaction is carried out at tempera- 

tures of 20 to 150 C. 

22. Process according to Claim 20, wherein the reaction is carried out in methanol 
or acetone. 

~c fr 2 h Process according to Claim 20, wherein the reaction is carried out in water or 

& water/alcohol mixtures as the solvents. 

i ?a * Us ^ of - a P ol y5l eric quaternary ammonium salt according to any one of Claims 
1 to 10 as a dyeing auxiliary. 

ac a according to Claim 24, wherein the quaternary ammonium salt is employed 

as a levelling agent in dyemg formulations. 
30 26. Use according to Claim 24, wherein the quaternary ammonium salt is employed 

as a retarder when dyemg polyacrylonitrile fibre materials with cationic dyestuffs or 
when dyeing anionicaUy modified polyester fibre materials. ayescuns or 

.27. Use according to Claim 24, wherein the quaternary ammonium salt is employed 
as a cationic fixing agent for dyeings on textiles and paper. employed 

28. Use of a polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as a dispersing agent and emulsifier. 

29. Use of a polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as an antimicrobial agent. 6 7 

40 i ^ in 0 ' USC ° f ? . pol y mer i c quaternary ammonium salt according to any one of Claims 
w 1 to 10 as a precipitant or flocculating agent 



1,546,809 ' 

31. Use of a polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as an antistatic agent, especially for textile materials containing synthetic organic 
fibres. 

32. Process for dyeing and printing textile materials containing natural or synthetic 
fibres, wherein the textile materials are dyed with an aqueous or aqueous-organic solu- 
tion or dispersion, or printed with a printing paste, which contains, in addition to a dye- 
stufl, at least one polymeric quaternary ammonium salt according to any one of Claims 

1 to 10 as dyeing auxiliary. , 

33. Process according to claim 32, wherein the dyeing auxiliary is a levelling agent. 

34. Process according to claim 32, wherein textile materials containing anionically 
modified polyester fibres are dyed in the presence of at least one polymeric quaternary 
ammonium salt according to any one of claims 1 to 10. 

35. Process for dyeing according to claim 32, wherein textile materials containing 
polyacrylonitrile fibres are dyed with cationic dyestuffs in the presence of at least one 
polymeric quaternary ammonium salt according to any one of claims 1 to 10. 

36. Process for rendering textile materials containing synthetic organic fibres anti- 
static, wherein the textile materials are treated with an aqueous or aqueous-organic 
solution or dispersion of at least one polymeric quaternary ammonium salt according to 
any one of claims 1 to 10. 

37. Process for fixing dyeings on textiles and paper wherein these dyed substrates 
are treated with at least one polymeric quaternary ammonium salt according to any one 
of claims 1 to 10. 

38. Process for providing substrates with an antimicrobial finish wherein these 
substrates are treated with at least one polymeric quaternary ammonium salt according 
to any one of claims 1 to 10. 

39. Process for purifying effluents, wherein a polymeric quaternary ammonium 
salt according to one of claims 1 to 10 is employed as a precipitant. 

40. Process for coagulating colloidal aqueous dispersions, wherein a polymeric 
quaternary ammonium salt according to one of claims 1 to 10 is employed as a floc- 
culating agent. 

41. An aqueous or aqueous-organic solution or dispersion which contains a dyestuff 
and at least one polymeric quaternary ammonium salt according to any one of claims 1 
to 10, for carrying out a process according to any one of claims 32 to 35. 

42. Textile materials which contain natural or synthetic fibres and have been dyed 
or finished by a process according to any one of claims 32 to 37. 

43. A compound of the formula shown in claim 1 substantially as described in any 
one of Examples 1 to 3. 

44. A compound of the formula shown in claim 1 substantially as described in 
any one of Examples 4 to 15. 

45. A process for the manufacture of polymeric quaternary ammonium salts sub- 
stantially as described in any one of Examples 1 to 3. 

46. A process for the manufacture of polymeric quaternary ammonium salts sub- 
stantially as described in any one of Examples 4 to 15, 

47. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in claim 1, substantially as described in any one of Examples 16a, 17, 18, 19a, 
20a and 21a. 

48. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in claim 1, substantially as described in any one of Examples 16b, 19b, 20b, 21b, 
22 and 23. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14, South Square, 
Gray's Inn, 
London WC1R 5EU. 
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